Abstract. We study codes constructed from graphs where the code symbols are associated with the edges and the symbols connected to a given vertex are restricted to be codewords in a component code. In particular we treat such codes from bipartite expander graphs coming from Euclidean planes and other geometries. We give results on the minimum distances of the codes.
Introduction
In 1981 Tanner [1] introduced a construction of error-correcting codes based on graphs and since then a considerable number of results have been obtained [2] , [3] , [4] , [5] and [6] . The recent textbook by Roth [8] contains a thorough presentation of the subject. In this paper we consider some classes of graph codes and in particular codes from bipartite expander graphs based on finite geometries. In this case the vertices of the graph are labeled by the points and lines of a finite geometry, and there is an edge connecting a line vertex to any vertex labeled by a point on the line. The code symbols are associated with the edges, and the symbols connected to a given vertex are restricted to be codewords in a component code over the field that is used for constructing the geometry.
In Section 2 we recall the construction of the codes and we give basic bounds on their parameters. In Section 3 the lower bound on the minimum distance is improved by considering the properties of eigenvectors of the adjacency matrix of the graph. In Section 4 we specialize to bipartite graphs from finite geometries, and in Section 5 we show that the bound obtained is tight for a special class of graph codes. Section 6 contains the conclusion.
Basic Parameters and Bounds
We recall the construction of codes based on graphs.
General n-Regular Graphs
Let G = (V, E) be an n-regular connected graph, without loops and multiple edges, with vertex set V and edge set E. let C 1 be a (n, k, d) code over the finite field F q . We now construct a code C of length L over F q by associating F q symbols with the edges of the graph ( in some selected order) and demanding that the symbols connected to a vertex in V shall be a codeword in C 1 . It is clear that C is a linear code of length L and if we let K denote the dimension of C we have that L − K ≤ m 1 (n − k) and therefore 
Bipartite Graphs
With bipartite graphs the construction is as follows. Let G = (V, E) be an n-regular connected bipartite graph, without multiple edges, with vertex set
A bipartite graph is n-regular if each vertex of V 1 is connected to n vertices of V 2 , and each vertex of V 2 is connected to n vertices of V 1 . Let C 1 be a linear (n, k 1 , d 1 ) code and C 2 a linear (n, k 2 , d 2 ) code both over the finite field F q . We now construct a code C of length L = mn over F q by associating F q symbols with the edges of the graph and demanding that the symbols connected to a vertex of V 1 shall be a codeword of C 1 and that the symbols on the edges connected to a vertex of V 2 shall be a codeword of C 2 . More formally we assume an ordering of the edges E of G and for a vertex u ∈ V let E(u) denote the set of edges incident with u . For a word (u) . Then the code C is defined by
It is clear that C is a linear code. Let K be its dimension. We recall from 
